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(54) ORGANIC ELECTROLUMINESCENT ELEMENT AND ITS MANUFACTURING 
DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic 
electroluminescent(EL) element with an excellent protective 
film having a high cooling effect of the element and a high 
shielding property of moisture and oxygen in the air at a low 
cost. 

SOLUTION: This organic EL element is provided with at 
least an organic compound layer 30 between a first electrode 
12 and a second electrode 16 to form an element region, and 
a protective film 20 including a polymerized film of a hetero- 
cyclic compound is formed to cover the element region. The 
hetero- cyclic compound of the protective film is a five- 
membered ring compound such as furan, pyrrole, and 
thiophene, and the polymerized film includes a polymer of 
one of the compounds or a copolymer of two or more 
compounds. The polymerized film of the hetero-cyclic 
compound can be formed as a thin film by plasma 
polimerization, it exerts a sufficient shielding property 
against water and oxygen or the like, it has relatively high 
thermal conductivity, and it can be manufactured at a low 

cost. A layered structure including the polymerized film and inorganic protective films such as a 
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[#Sf8#©«SB] 

[!»*Ji 2 ] M*4 1 lci2«(D#t8m^3t^^lc*5 

t 3 ] ss*js i x 2 \z&m<o 

a VWVfft^Ofi^ftXH: 2 o£i±££t?#fi 

[M**5] tt*«lH»^3©Vvf*uWc|B*© 
Ba§H»SMtt, ffiE#ttftttR&, *S8l«Sffili:££tf 
[$#JS 6 ] 5 eEtt©*ttttJHB**?K* 

y = vR©wf ft»*£tr Z. fc «rW»i:-f 

ffiE*MfitaiKHU o «SGfls*«Sr^? Xvf^- 1 
T*§6ft;fcS£-RT , ;fc!K 

SsfrABk MSSM. ■MliTA'3 = gtfbf- 
*vR, T^r^i'Da^iXti^rtyW 
-#vfll©v>rfti&» - Cifc!K T^x-rcvDSHcfcoT 

•tfclNMHMJWia**. 
[»#«9l !S#«5~»#57©v>1*ft!WcE*&© 

ttEMMWiP. ttEftTfHMOMtSft. me* 

*w» t -r 5 *imjhk%*?. 




ffle«MftaR«r8o -c $ b k. mm&mmt>Wf& £ ft 

[tt*« 1 1 ] !»!jiJg9Xtt!j|#>S 1 0 (Ci2^(0*« 
0 0 n mUTXhZ Z t «r#® £ 1 ■5*8lSIS^3t^ 

zm a. 5 GmfSMftKm+toWkmrnx-h o -c . 

Hi:, 

ft L-CSM*SftT^« Z. t Sr«M»i:+ 5*«S#^3t^ 

*©Ki§&g<, 

[3S#Jf 1 3 ] tf}#JS 1 2 &eft©*ttBJMft3fc*? 
©SSiggffitc^-c, 

imefittftsnAWKM:^? x^ c v dssic ± 9 
Sh, Mne«tt«a«idutt»^? x-vs-e-^gtc j: 9 

its*! 1 4 ] a*is 1 2 xfis#3f 1 3 icie^o* 

lltlG^ftSOtAltt-T*^^ 3 ft * B!ll2*a«SKli. 

«FE«l««S)e^K^-C^fig$ft*fi9IH^ 

[000 1] 

Sfc»©«SKtcBi-r5. 

[0 0 0 2] 

[^*©ft«] ^r«EL^^fi, s«±ic, mssvs 

*WK:»**ftfc*ai*3tJiSr«l*., PWHI©«i*>6# 
»#3ftT*i0 3WE»flfl::M&* 9 



-2- 




[0 0 0 3j 

'JZikim&lrZZ.ktMBbtiX^Z. rtfUpft^f&E 

Gm:&mc&Kmm£.-f a r * e>*t-c<^.5. 
[ooo4] torn- zictt* x&Litm 

[0 0 0 5] Li>L, ^rttlELSR^f-tts -IlittSStU 
[0 0 0 6] tlEL*^ mcZ<DG®ik&%) 

jWsj&JvC^S. **»ttl*»fe*»EL*T- 

ft if*^ LTSMWftijWfffcfiS Z 1 1 ftS. 
[0 0 0 7] L#>U r©*^-^f7^ J H5^S'^-^ 
fc J: *^tiii6»ih««fcoiBfctt» 

5. rjvfjcoett, *«EL^^Sr«^-f5»K(-Jt 

[0008] ommt vx »* , vwum^ y = 

ViWDLC (Diamond Like Carbon, 4#PS¥5- 
1 0 1 8 8 5^<£$8) tlMWtLt#y/<?* 

i/wy (»P¥5-1 0 1 8 8 6-iHMS) , ^ym* 
(4*gS¥8-2 2 2 3 6 8 <f*/liV>3 

[0009] r.tie>©issifflt<oi*j, •>!)aj'tflai^f 

tt»v\ <ttc, *h?-f:TOfc»*a*ifc*lJK«|2 
SJvfcHHflT h y ^^^*«E L*-f "Ctt, ffiKit^* 




fl^ft4©*Sr«aKlc{£ffl-f-5t, fiv>!)=yifk 
Kas&HftfcftlcJIita;* ho±#lcoft*So-CL* 
5. ±5*©.fc 5 ^DLC^SrftSI 

[0010] ±8B-> y => ^2fl:BM\ v y a >Wi 

x5"5r^tt*Sfe5fc«>, ^*4-*.ftv±5. EC 

R7*7X^CVD mmW-l 0- 2 6 1 4 8 
fcJB^Tj^tSrijWBSSivO^. U'LECR 
^X-TCVDfefcio-O&RSJxfci'y a^fcK-^ 

->y avUfkiBlttTk^xtFRjRoaiiBttttt^+^-cfco 

[00 11] tif. ±EBW4r*»-fS*:ftC. r© 
*WCtt, *&EL?g^©fra3!j*a 5 iS5<, A»o, 

[0 0 12] 

[SM?r*P*-r5fcK><0#S] ±EBtt***-f5fc» 
[0 0 13] $.iZ*.%W<Dfc<DMmt, ±IE^rngS; 

<b^*tt» m.M.mk&®>xh%zbxhz. 

[0 0 14] ^m<om<r>mm-is tGE-rnS^li-a- 

ix*»©fi-a-#x tt 2 o«±j4» e> ft 5 r t 

[0015] rroj; 5 ft^-xnS^^rofi-g-^Sr-g- 

fta«tt«r»w-r«. *fc, «e*«*H*ttiisv»*: 
ft, *^««sr«o"cflij«L.fc»e-K:, m=mmx^ 

1"^*»E Lt«HMl*rtJ:*t« r t^ffit ft 

[0 0 16] *fc, *»WOffi©JB«C*i^-C, ±fB* 
[0 0 17] ^?Xv«-S-jSSrfflVNii«, ttWEL*? 
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[0 0 18] *fc. *38«©tt»ffi«-CH:, ±12«gR 

[0 0 19] £f>lc. ^©liRSIiLTIi, SfbR 

fl*R. SffcTA^^AR. 8Mt£*R> »ftT/W5 
spA*. mtffiym. T*Ar7T**sl> ^RRX 
tt^T*vKtt*-#v (DLC) tpjJSRfflpTtt-e*) 

[00 2 0] i»J: 5 ft, ^fDiaiMcl^f? 

^A'K»LTtiB^ttSr*i--55fir«EL3lW i Sr«tt-fa 

UK, *^fl«-C384Lfc3»*«a»i-Sri: m 
ic J; S&ftiJS&t J^T v>*« E L tg^w^fc K(l± 5 * 

*;si£*r-t-5«aRf4. a#jass*i-cv^*^-*7 

y^-i?ftfc , #ltt;:Jt'<, tS=^ 

[0021] ^g^ci&^-t. MURtjMtrs 

JgSr^-C*J!9, a>offjf2gfO£i!iR. D 
LCJR«oMiftnRa^?X'rCVDttlCj:oT*& 

[0022] ^o^it^m^y^m^WiX'^ 

[0 0 2 3] #*W©«ttli:*S^-t\ *T${*aR 

<0V>1* *t*«Ufl-r 5 r t fc »r«-C*3. 
[0 0 2 4] #«<SaR&tf«fc«aR#Jfc^#«a i 

*«fSaR;4S*^«*«ofctt«t?*l««aR 

•5, »«©ffi^Rfcft9^^ECR:/7X^-cft<, 
tRfflcDRF^^-v&ffli^Sr ftfl-SK&g 
■T*«««aHB«)iMfSrlSl±-C*, eitLtflEL 

[0O2 5l*t MfiHUratttFttMUW*^ 




?«0ttMMt)ttm*i'**.if 5 o OnmiSffl 

* $ t -ttuf, r. <o&««aR«fBua;;*> u: ± * ^© 
[0026] $ bic*^a»6»«ftSR£tr*r««s 

£«oT$ bi:g|flVlt«Ati<lllo#fM 
fc&ffl-c#. «*JB«r«5««aRi: LT, «ISgB« 

bifiX-Zi. 

[oo27] *&w<r>ttL<Dmmte, mmmcptK 1 t> 

-ao««Mb^»JBSr«ii.fc3mi«i:. W8&{fcaR& 

^RSi. 9trlE«68t«aR«:»SR*5««#BHjaR£ 
t. £{§;i3„ -ErL-T. '>ft<£*>, #rlEifi^gigt£IS 

tfnE*«XttiS«fcatt&R£ £ , flWESR^- l&R^ t # 

[o o 2 8] 4fc. ±G^*ll«%£?0S3i£B£: 

xvm&zin, mis&mmmmjs.mmtt.T'yx-rm&m 

SIC J; (5 ffifSrf 5 r £ 5„ 

[0029] £ <bic. ine«^BKjttK&-cn?fft£ft 
5Biria*««aR(4. ^n«5tfl;£*©m£{**s 

*. 8aiS»ia«aRfigR^-CJgfiK$ix5iliE«l«6«aR 

*uJ»tr«rtlWMf«IUB1-* r i: *"C# 5. 
[0 0 3 0] zoi.Sttm&tblrZzbX'. Kfc^rtRE 

*©R3BFC±S8HfeSrHpJtU S bK:»#*»^ll*C 

±0, 7*7 x^m^ro^maR^RK^^^-r 5 r 

[0 0 3 1] 

mmnmmvMm] kit. antfflv^rofflBojf 
[0032] [mk^tti] 0114. zcom^commm 

S«l 0±fc(4. 2. 38*a«r^tf*»b^ 

•S3o, S2meii 6*iMisn-c*^«**«** 
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[0033] mi\z-te^xm.±m\m&isMz.%i2m& 
1 eoi^^ 0*9, %2wmfm. s«i 0©^ 

liJgffillCfeV^T. r©#g^2 0tt, 7 7V^f 
5. ^ngRSCifc-g^ft, ±1E7 5 fn-/K 

ra**mtLT»rtLfc#a**|-T»t>J:v\ fll 
*v5t>©KPBe>*v?\ C©<fc5fta£"BI©#J§1ili£-TNfc 

Old«Mitr**.-flJ:«iWc«^W <*a*«t>ra 
HE) «:*^«*«:*or»rt-Cf#*. 
[00 34] 77 ^m&W$V>^7- nSR^-S-ttOS^- 

[0 0 3 5] roi^^rniSft^ft©!^ 
Rtt, tiELi^fflt LTtt+£4B*Ht («A.ri2 

7 1 n *ft;6*a6Ba> 6 ft 5fcSBI£ffi©»3&Sr«ii-e 

rta^rtstfts. 

[0 0 3 6] $e>(r % 7 7>-a-S-K#ttx WttffJa 

flS*»fefcJ:o-cj|»rt«M5l!:**.*a***ft<-c* 
5. 

[0 0 3 7] Sfc, W2 0}:Lt^7oSS^«l 
JHB-T?, *fc7*7X^a£«Bft^Jt«W$«ftj£Bigi 

[0038] mrnmm 2 ] ftic^js^wsufe^ie 2 tc 

[0 0 3 9] KMBMIl t tBitr SAtt. B2fc*i-J: 

»II2 0^77^©^7Ci^i»Ol^ 




[0040] &m&mm2 4 ttft^ms, a^asis 

AK, •flS^VK, DLClXtt7W7r^V!)3 

2 2 5^7* n gi£{b£-fe tt±!E7 7 ><r> 

ffi, fo-/K ft7iy^ifroilHk^t*)!) > 

*v\ *fc> oSaft*«il*I«)M*i£t Lt 

5X-*a*8c«rJllv\fctf, Gmt-£®>m 3 o (cSKSSr 

*r«(*gffil 2 2 frjgjftft, «S$&SBI 2 4 tt7"7 X-v C 
VD<*lC*oT#J**ix5. WMI2 2«S}IT 
^•5©-?, -B.SftfKBBL.Tt <fc<. SU©CVDg|ffi 

E C R7*?X-r#©p^7*?X-v|C-f 5&8ttft< lift 
© R F 7*5 Xv VNfc C V D t £ o -C^SfAS^ti-e fc 

[0 04 1] 77 >^©~-7 n ss;{b-g-^©B-a-K t £ 
T+#ftttf6£:t-f*„ 

[0 0 4 2] 4fc. ^nj|«;fl:£*©a^Ri*fl3£ 
JH& KflOBMI. DLC&S©iS«ft«ll£©fcJB«it 
flstt, #«E L**i LT+#ftf$Stt Mz-tt 2 0 0 

±##Efr6Mv a*±#t i i 4 ©«R 

v^i^©-C, j£^/w^*ft*p-^7r>'! ! &*P4^©5aSJ 

r©fc*. W«ELPg^©^*PSr«tt)?tlllc : fT5c:i:d5 
[0 0 4 3] §P>(t, n g^b-g-«l©fi^(l. * 

»-A«**feufc»&-ct>, 

■TSo *fc, ft^EStt^{b3i^K> IMb^lfR. DL 
CK^©««l«aBS'C , S)5©-c?. ^SWidt^aSlffiSr 
*UO*6. «S^2 0Sr«fiE-r5^7 1 n^S;{b 

^fe©a-g-«Rt;2fts*K, dlci? 
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[0044] mmmm 3 ] ±.&nmj&m 2 iz.a^x m 
®&mm 2 2 Rv&m&mm 2 4 asdics® $ titzm& 

2ittgMt, sfl^lc*S{S&&R£J&figU rft£S 
oT*8#gR£®fi£-f S«5fi&S:#1-S. $*Si«c£g 

vxM&ztitzmm&mmtt. mmmm2<D#®&mm 
2 2±<omm&m&2 4 tma. mtmmm. mtmm 

fig-f5. KJ¥l±5 0 0nm£lTt-t--5. 

2 4<DJgfig;fri£4 UTtt, ^XvCVDS, CVD 

fe. ^^y^y^^ffi, EBi&fSrft^^fcS,, jn^t 

art- 5 Mi: r <r> j; 5 \cm®&mmz®v a r 4 c * o r 
*«&SR<o*r«i& 4 isi** 4 5 co & 

«J¥£5 0 0 nm^T{--f5rtlCic-C. ±5$c0j; ? 

[0 0 4 5] *fc« «S^5^ffii)^e)±E<0«k?tcii 

(H2©«F*2 4) *J*ALfc$JB (rrt?(4 3 
[00 4 6] CHlfi^tt 4 ] ftK^CJSHOgiratt 4 4 

tr, mmmm 2 x»4 3 © ± 5 *«SKK:stoix^*w 

«!8«*KSSfi£Rg<0 5 V>ft < 4 *>X s H»JtmM±K.m 
fifc $ ft 5 (SBRffl ©fifcRg 4 #*85Xtt»i&fl £ 
frLT»Jt$*vo->5;:i-efc5„ ft*5«-g©ratcri, 

6. :o j; 5 4«j**»ffi-r* rit, S^£«fi$1-5 
*«W*J5M*fc, *&lc£< £6$;ftS;:4ft<fimg 

[0 0 4 7] 12 3(4, ^JtNBMMRfll&ftWEL*? 
cOfij§HE©»lco0iJSr^L-CV^.5o 1 ©09 "C 

QTFGV) Sr^Lta«l**ifcV^iJ)6^y?'fy«» 

t£*HA£l 0 1, #»EL§ff*©*8Ui (3SftS30 £ 
jWr&4lWt»Mttl 0 2, A 1 ft4*©&S«i;a» 
&*8littfcJttCTSIMHKian 0 3#«l«iGV 

10 3IHH:, GVfc^U *T-Sr«orftK 




B®&mm&mm2 o 1 K14, g v*jt\,x*wmm 
»^©tb^2 o 3#s*S£*vc^a. 

[0 0 4 8] ft*5, ±i2H^JBffi2©i?(C^0!llCft 

8ffififcM£ 1 0 3 4 sH^fcfflg 2 0 3 4 ©IB]©fifcJB3 2 
0 1, 2 0 2©»*tfli«:iei:i-*„ 
[004 9] El 3 ©wc^-c, S«^A^ 1 0 1 \cm 

A£tizmmam\cWimtLx®.m-tzmwmm o 

TO) *sjgfig$ix-C*5 1) , S««A^1 0 lW^rtlcr 
ftftftflt&lttl 0 2 4©P f B©GV£P?itt, St££fi$lgl 

Si o 2ic»asi-*. fflMtK&tNMB**it 
figft, :©s^Mii0 2Rt;i0 3ii > **v-e 

0 2-eti, ifiA^tlfcSScOI TOC1K, Ig^WfiKlr 
*CT»3M^tf*1M*r«KIW»rtW-«. ft*. 

(MiLtfjETLttfiJR. ^5feS, «?NtSJI 
ftif) «3g-eS!>e#^tci4, #JB^ifcr»ri0ttl0 
2*s»»te>*iS. fiSK^l 0 2|J:^^^^T*■a^Sr^fieL 
S««GV*^U-C|*ffifiKR^l 0 3tc^e>ix, 
rr-e**IR«)±it$p)jc^ffi^fig$^, ctve><oi 

[ 0 0 5 0 ] ft Id r ©SSI4G V LTiRttlftBaiA 

R^2 0 rr-e, tHMHURt. 

tt/yX^cvD «b¥MififiJl) fei-^or^fig-rs 
r<o#^- s «mfflW(i£K&2 0iii, ^ 
5X-7CVDg®lc<to-Cffifi£$n.5. GVSr^LT^t- 
^lcBB$H5rtft<|^afieM^l 0 3a>b£0*t»fiL 
SRfiKR^2 0 1 lC»A$ttfc^^a5^fi6^^©SffitC 

R^fi£m> »R»*^*KB*ii6rfc*<GV«r^U-C 

*«{sasgfiiag^ii2 o 211^7x^1^11: 
ioti**ft5. *lt, mzm?m®.zmoxMi$, 

t£<&mi-xnn-rz>z.btfx% . #«ELig^©#t» 

m<o£it&®± Uft^ b(%S6R?r«fiK1-5 ^ 4 !JS-C# 
5. 

[0 0 5 1] B4K*r*ttEL*?0ltift£S4>J|$2 
0 1, 1 0 2&tfl 0 3) (4, ±eE 3 4 ^fllfc'f V7 
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lXt/2 0 2. SU!S«5ttb^2 0 3tt. #i§©»&ffl 

t$>3 * 7 * i: ft o r^5„ 
[0 0 5 2] 8Si£fflX£&B 2 0 4 Ht. GVfctf 

SitfcSStt, 0 3A>f,GV^Lt-I 

«as^*ffl»«2 0 4rtfcift^*ii«. (sSMttr^ 

6 SRA £ ftfc g« li<I86«$fe£gl^ 2 0 1 ICG V£tf- 
btiltfftS. fiSK^2 0 1ft«««^fc 
«, *KttWt«K»ffl*fflft«2 0 4fcl«A*ii, fcfc 
:fflS^S12 0 4*»bGV|r*L-C»Ktt*«ftMt 
jftJRfe 2 0 2 (C&A $ *v. r r ?mMUJt# dux $ n 

[0 0 5 3] IMMI, S«(t»«*^B2 
0 4lcM£iV ^<om, &&&UM2 0 3KGV<H|-b 

^o-fe^SrtR^i-aa^Cfc, *2lfflllS36fll2 0 4d» 

bo«ttll»f«*«tfrfe*w:-e#«. got, «*. 

tf ±e*«3k* 2RU3 wr n<o%msmMm&\o 

^X h® 4 (c^1-£lfi-C*|-JS1-S r i AS-Ct 5„ 
[0 0 54] El 5 li#SUfiJglilJ:# SftSEL ^ $fig 

ffilE L**fB©#JR©$&&asj&a£ffl*2S£* 1 0 4 
K^ft-eftG V b r $ iitz 9 y x?ffi&tm% 

HI 0 4Kf4GV*^L"C«WBB^«fl[|©±CH4tlBI 
«©«2lfflXSKS2 0 4&mHZtlX^Z> 0 ®5<D£ 

ift5. 

[0 0 5 5] E6lt, ^T«EL^WSit^g0^4fl5 

j£ffljt£g§«3 0 OMtlftlGV^Ltig^, 

VT, Sffi*A£ 2:2*5$^ i:tt*&<D^l 0 0 £ b 
■CijWSiimS. £©£54* 

[0 0 5 6] W±l34~6tr^bfc^5^ : {'*it-e(t, 

$H(c<<, «3ftWt*i«j±i-ari*s**tft*. 
xlt. H4~H6<D«-!2llc*3V^-C. -?r*ve*i©f&&££ 
bTl£<Jo^bfc#, fiSKaSrogv^BftwttSrH 




m-tz>zti>m%x-hz. *v^ttj*Ra«*«»<-cfc. 
-gic#»©g«£&a -e#sg@ico 

Ir^-C. '<y*#**«UHU j£BtiftA©lfc*IISL-C8 
[0 0 5 7] 9m9m»<oWt»mK^XK. 

^ifeftifSrJfl^-cjftfc-e*, 

Wmk\*xx*v9 9 >?&&&mi-ZZbh*imX'$> 
Z>. b*»U *38WOJ:5te#«EL*T-©««RtL 

x(omm^mmti, ±.^<ox o \z.?y x?cvd*sc 

toX^K-f-ert*5t0if*bv. troiftii, * 
1\ ^y^Sc-ctt, ¥^7 ? /^^4iftJtiitbra 

<, *fc««K©mKft#^«#*«M»e>***«K 

■fZzbXhZicb&frtbi'. 7yX-?cvvt\m.-t 

[0 0 5 8] ^7XvCVD*Sa^5'^y 
X^ftOMl^-Mi, 8nm/mine*T?*>9, £ 

*uc*fb-r\ tiEL %*m<vG®mRTf&m<ai8,m 

(Mm Mi, 1 0 nm/m i ngSffc5*\ ft 
«K©ff3tt, «^-©#S©^fHBW©2«8«i6»*fc 

M&i-ZKI±, *«K:lHlbrt>««EL*^»©dt«t 

^WI©2flS£Jl±«rS-f-S^g-as&5rt{c:4*. 

-^CVDftSSrt-e#»«r-aic«i3S-x?#5!is, 

^i/feltlftfelcb^Ma-C^4v\ ^oT. fijg 
mmtLX. «ittf±BH3©J:5ft-f>'5'rv36ra:* 
Sfflbfc^-ftfc^^A/. 06©i54^5^^*S;Sr 

«BUItSr»j«bfc©-ew:, coMMMMAIKriB«t# 

rtiicMb. zfy*-?cvT>mx-\t^ -mz.mm.*& 

at?#5o lot, «*.tfH6©«j«fc::j8V'>-C, HMft 
SRfiKR£2 0 1 K^yW5XvCVDa*«ffl 
tSltt, *«**Ol6«r»i|!l"fSrt#«Jli:ft 
5. 3 OOOrtSBK. K^S- 

»»bft*?> (^ftKBSitSrtftO . -fy XtC 

3ffc-S»SS^fc*ofctr5^ ^He>Sr-iSbr 
y ? Xt C V D^grt (c^A b-CS-SSlc&SKfcgBIS: 

[0 0 5 9] 

[*ji^j] [HJfe^j i ] mmm itu, 79 

Sr*«E L*^coftSKi bTfflv^»fr©A{W9ft# 
[0 0 6 0] 0 7 It, #HJfcmiC&£#«ELiSi^0) 
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#7*m&i o±k x mi mm (*-/waA@K) i 
2 , Gmt&vtm 3 o , m*&AS i s ri;ss 2 «g 

1 «wi*»biifc*-A«7Ji 3 2 , *-*itaui 

3 4, *«3B3tJB3 6#aJBSliT**StL-C^5. 

[0061] j^Afrwiot* *nmwi~et±. #7* 

£Kl 0±{C X Slfffil 2 fc LT I TO (Indium Tin 

Oxide) £ 1 5 0 nm, /USAS 3 2 <t LTffl7* 
(CuPc) £l Onm, *-;HlSl3 4 
tLth!)7i=/l/7^4ifl! (TPTE) £ 5 0 n 
nu M3 6itt^/y/-/W^# (Al q 
3 ) £6 Onm, ®^&A@ 1 8 k LX7 yftV 

(L i F) £0. 5 nm, B2®Sl 6 fc UT/V^ 
£A (Al) &1 0 0 nm7gj&Lfc 0 4*5, I TO fit* 

I TO^»«rt*tbT^5^7^atE«rfflV\ I TO 
K*K04Hlfit, *ffi*»ftfciO*jT^PHiac»»f (in 
-situ) (CftfeT^LfCo 

[0 0 6 2] I2fil 6£7&£Lfc&, *S£160Sl 

fit, tlEL*f©»M2 0iir, yy^M^mz 

©77 r/*/"*'— ff#fit2 0 OmTorr (lTorr^l3 3p 
a) , 77^^-y "V~-iSfi2 Osccm (standard cc per m 
inute) , 7 P 7^SAm^2 0W^rU gfiifi«l*£ 
fifcKS U77 VR^IB* 2 m mO*$ «JA Lfco 
[0 0 6 3] *fc, ItRWtLt, H9fc*-*-J:5i^ 
«tlEL3lHF«rilfitH3©**«tRi:"e % 77^M 

0 ^ (DiJ^-iSy * SrS5# LT*Mfc LfcSt* SrfftS L 
[0 0 6 4] #5llSmfc«S*»EL*^fii, *ft"f 

o««R2 0fcur, 7?^fi^jRfit, 2S*©*$H> 

[0065] mmm 1 ic«s*»e l**<d«wk2 o 

«tr«9ftrf, 5t*«atKlfc*«©*»EL*^«:«(i 

[0 0 6 6] *tf)£fjg:, Xlfcfl 1 &VtfcKMO««E L 
(»S#3U»»«tf>¥#> r^"Cfitl2 
0 0cd/m 2 £45£TCDB$P^) II, 150^ 




[0 0 6 7] :^t^b, *Sllfe«ioJ:5lC7^^ 

xm+mtii&mtiTz. t&*imxt>z zk&#t>*oit. 

[0 0 6 8] 4*5, SiEL^Soaatt, @7c7)J: 

xh ±mmmw<Dx 5*77 >-s^KSr»affi^ l-ob 
[oo69] [iakM2] mmm2kLx % G®&mm 
b«&#£#8&e Lm**>*mmh x.xm^m&vM, 

So 

[0 0 7 0] H 8 Ji*mfeWlC«$#«E Li^W 
*tf**LT^a. ^©#«EL*^©*-f«8»fit±B 
WMJlirHICT. #7*X«i0J:t£, miSS (* 
-yuttARS) 1 2, tift^S3 0, ®*£AJI1 

8^m2ms w^aEA«® leosii^ * 
ttfrfrMi 3 o fit, mi «ffi«a»fc«fc*-^aAB 3 

2, ^ii^l3 4, t«Ml3 6^SI^Hti 

[0 0 7 1] iOAfrttKlrt:, *Wfc«-CHt, #7*S 
tR±lcm 1 EM 12HTITO (Indium Tin Oxide) 
£l5 0nm, LT«7^ n S/X-V 

(CuPc) SrlOnm, ^-;^itLthy7x 
^7;y4iM5 0nm, SHfeS 3 6 i: LT*/ !J 
y> — /KTA'Slgtt (Alq 3 ) £6 0nm, ffl;^&AJi£L 
T77ftyf!)A (LiF) SrO. 5nm, S&2®4I£L 
T7/U^!)A (Al) $:10 0nmMlt 4*5, I 
TOfii, lTO&hbti*Cito]&&£tiX^Z>#7xmi&L 
Srfflv\ iTO£Wo#JBf±JlfflS8»j£u:J:9*ix^ii 
f^U^T (in-situ) Kl«iar**Lfc. 

[0072] m2m®i6 zb$, Lit^ *mmm\*s 

^7X-7i^SiaoTMlt yy^a^K^M* 

^77^7-7- JE^fH 2 0 OmTorr, 77^/"7- 
ttft2 Osccm, 7^7X^1*2 OWi: L, SfiM^ 
ItttCBt 177 >m&Wi 2 2 2 ^ nKOj? $ ^ L 
fco ^biC, 77V1M2 2*S^Sn^*EL* 

T-^, 7 p 7X-7CVDgfi:t7hU S«?aaioo 
7 p 7XvSAiAiowti, >7V, r>-^^r 

Xt5**«r*AL, £fl^*R2 4SrlMmOffS«jfc 

[0 0 7 3] it^WJH, ±B*lfc«|lfc*V^-CJt*fllfc 
LTRWLfctf«EL***JIJ^fc (H9#]R) . 
[0 0 7 4] ^$tt«y 2 (C^SW^E L*^ tt, 
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*<DBK *kl«*«2 2 &*?«U**>niClH* 100n 
3 VK<>L< ^7XvCVDS 

R r* a r t ic J: o -cftBKt t fff ♦ o%®®> 

[0 0 7 5] *fc, HlS«2iC«-5*«EL^O»SI 

*icsse*tt^ y 0 

ftT-CW^E L^ffl»S2 4 0 Ocd/nffcTfi* 

mm® i,. m&otifmmt&m&Ltt. 

[0 0 7 6] |li6«2Xmfc«W<DW«EL 

«^©*WWktt, ^it-Wu 15 0^ iooW 

[0 0 7 7] $ <btc, *safc«lcov^r, tti: i o o 
ttDIM * /urate 2 0 Efrv\ *W*tt*r»^fc*jE 
ttfcfbflsLfc. U *ftL 

[00 7 8] ror^U **160S©J:5l^ 

[0 0 7 9] fc*5, tiEL^S«tt, i8(7)j: 

o J: 5 47? yfi^Bte#KBS£ LT/Bv>5 r t -eiflW 
[0 0 8 0] 4fc, 77V£^K*>ft;b!9lC, lfn-/u 

[0 0 8 1] [*)M3] **«3-ett, *-f#7*S 

4*J, «fld*tt, ±^OE8lC*3V>T#«l«SJB2 2 

srtimajst u &«fc&&2 4 *#®&mmt Lit 
[0082] *mmm3'?%^itG®ELm*\txyx 

/§> 3§ftJ§, tt^&A/I, S*&A®1££fflJI 




O. *-^aAfltLt«7^nv/7^y (CuP 
c) , *-/Mti£/f iLTMJ7x n/I^r ^4ifr 
(TPTE) % &%Mk LX*S 9 y-/U7VU^ft 
(Alq 3 ) % a^-fiEAHirLT^yfty^^A (Li 

f) . m*&*mmtLXT/\s$~t;M> (ad «:jbv* 

fc« f&S&te. I TOa^ttK2SSK*ffilCi9in-situ"C 

SrfflV^fc. £S<DRJ?ISI TO : 1 5 0 nnu A 

7#ui/T—> : 1 0 nm, Mi7x=;l/7^y4t 
ft: 5 0nnu ^yyy^7;V^fr: 6 0 n m, 7 
yfty^-^A : 0. 5 nnu A 1 : lOOnmi: Lfc e 
[0 0 8 3] *nmW 3 "CHt, tlWi: LT > 9 a 

ft^JayR, D l cm (^r*^K«*-*v 
r*yu7r^s/y 3VJB»**rfbh«. tfc^^a 

#J:DtefvCl>-5) o B»^tLTSiH 4 , NH 3 , 
N 2 Srffll\ jSR*©Kffi«W:4 0 0mTorr, T^X^jJ 

Am^^i ow, ss^iti o o^o&mzx&m* 

fTo^Co !J = VUkJR^igllli 2 0 0 n m t L to * 

t*«a*U\ figK^<O7 7^y-e-E^H2 0 0mT 
ori\ 77^/v-il2 Osccm, /yXvgAiA 

2ow, m&t&mt&m<D&mcxj&m*n<>iiLo 77 
[0 0 8 4] \mm 1 1 ur^raE -j. 

*«lcBUfc«, ^y 3^UW3J:t;r?v^5X^ 

«E L*^*3J:t/5/y a^afUKSrUffi-a-ejedtL*: 
-l*«tiLfc*, 77y7 P 7X^lM«l 

[0 0 8 5] roJ:5lcUTff»$^fclllfi«*5«tt/it 
tt« 1 , ttlkM 2^85 t^HST^OT S 40 0 c 
d/m 2 |CT^®^|g»)^tTV\ 5OOB*ro*<0»#» 
^rS^LfCo **«3T?tt^-^^*j/ hWtl Offl/c 
m 2 ^T<b^>4<, lHW^Xli4tl00/im 

#1 0 0 /* mi£Ui-e& «9 5 0 0/im|^l(Dt)^t)S4l 
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• # 



fc. mmiX-ftf-t^Xy M45 Oil/cm 

[0 0 8 6] Sfc, **ffi^3(C*5^T, UmROfcJ&fi 
Lfc*§t8{fc&R<DRII£ 1 0 0 n mgSt U rftSrg 

[0 0 8 7] 

[0 0 8 8] *fc, ft&RirLT, ±i2©J; p 

fcfcT'n-lr *±fi£KK fy*-/H)i#4 Ufc 9 ffMft 

U **K»<«l^^yH»KJ:o"Cfi 
£ aM{RRR4>&JBfft& 1 1" « w t -e. *?**Ar*R 
rtSISli:/? X^B£R©Jt«MffcftfcR##£-f 5 - fc 

[01] [02] 



[0 0 8 9] Sfefc. r©J:5 4««EL*-T-o«a« 

im i ] *jg9joRtt$tt i ic-ssw&e lhi*<d« 

[0 3] *«M©«-«EL^K3g^Somi©«l«r 

[04] #?glK<DW$EL*^3aig!8fi<D»2<D0H£ 

[0 5] *SS©f iE L$^SigiI©i 3 ©M* 

[0 6] *^^©^r«ELII^SIiitg@©m4©^?r 

[0 7] R&m KlffSME LR^eaUMfSRR 

[us] mmm 2 ic^sw^e L^owMtfSflMt 

[09] ttMKff8**EL*?«mMB1IMt* 

*-f0-e&5„ 

10 j}y*mm, 12 nm ie $2«& 
1 8 m*&Am, 2 0 {mi, 2 2 wa&RR 

(R&R, ^fniStflsd*) , 2 4 RRfitRR (ft 

itmmm. mtmmmh l < »id l crs?) . 3 0 * 

®it£%im, 3 2*-/uiiAJi, 3 4 *-A4ftj£JI, 

3 6 ffttgjfeji. 1 0 0 m&mA • &t±jg> 1 0 1 

SRRAfe 1 0 2 *R*RRRft, 10 3 

$Rg> 104, 204, 300 wm^n^mm, 2 

0 1 MKsrai, 2 0 2#ttftRRj$RjiU 2 
0 3 MKXfctUiE. 



[07] 



T7T 
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[IS 3] 




GV 



203 



201 



202 



[gl4] 



[B8] 




[05] 

3H£i5Affi 1 01 fcfcl&ajS 209 
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7ny h^— v/OJ^t 
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F*— 3K007 AB11 AB13 AB14 AB18 BBOO 
CA01 CB01 DA01 DB03 EA01 
EBOO FA01 FA02 

4K029 AA09 AA24 BC07 BDOO CA12 
GA03 KA09 

4K030 BA02 BA28 BA30 BA38 BA39 
BA40 BA43 BA46 CA06 CA12 
DA02 FA01 LA18 



